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Figure 17. Decay branching fractions for H1,2,3, A1,2 and H± to Higgs bosons in the case of
H1-126.

In Fig. 16, we further show the relevant branching fractions for H1,2,3, A1,2 and H± to
the SM particles for the case of H1-126. The yellow lines indicate the corresponding BR
values with SM couplings. The non SM-like Higgs bosons typically have suppressed decay
branching fractions to the regular SM channels, in particular for H3, due to the opening
up of new decay channels to lighter Higgs bosons pairs. The experimental searches
for those new Higgs bosons at the LHC will continue to cover a broader parameter region.
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๏ Higgs production: 
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Figure 1. Illustration of the e↵ect of adding the singlet to the CP-even Higgs boson spectrum
before mixing.

the lighter eigenstate or the heavier eigenstate, as illustrated in the top row of Fig. 1. After
adding the singlet scalar, the two panels of the MSSM give rise to six possible scenarios in
the NMSSM, as illustrated in the lower row of Fig. 1. In reality, the mass eigenstates are
admixtures of the gauge interaction eigenstates, and thus cannot be labelled as simply as
in Fig. 1. Nevertheless, these graphs give us an intuitive picture of the result of adding the
singlet field of the NMSSM.

Recently, many analyses of the NMSSM have been performed in light of the recent
Higgs searches at the LHC, focusing on the large mA region. References [10–12] showed
the compatibility of the NMSSM with the enhanced �� rate, while Reference [13] studied
the stringent flavor and muon g � 2 constraints on the model. Moreover, the NMSSM
may include many interesting features, that include grand unification of gauge couplings
[14], naturalness for the Higgs mass [15–19], neutralino Dark Matter [20–22], and possible
accommodation of multiple nearly degenerate Higgs bosons [23–25].

In this paper, by contrast, we consider the NMSSM in the low-mA region, the prototype
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